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 %HGHXWXQJYRQ3ULPlUHQHUJLHIDNWRUHQ
'HU 3ULPlUHQHUJLHEHGDUI LVW LP 5DKPHQ GHV ZHLWHUKLQ JOWLJHQ (QHUJLHNRQ]HSWHV GHU
%XQGHVUHJLHUXQJYRP6HSWHPEHU>@HLQHHQWVFKHLGHQGH=LHOJU|H'HPQDFKVROO
GHU3ULPlUHQHUJLHYHUEUDXFKEHUDOOH6HNWRUHQJHJHQEHUELVXPVLQNHQ
'HU *HElXGHVHNWRU KDW GD]X VHLQHQ $QWHLO EHL]XWUDJHQ +LQVLFKWOLFK GHV
3ULPlUHQHUJLHEHGDUIV 43 GHV *HElXGHVHNWRUV ZLUG GLHVH VHNWRUDOH =LHOVWHOOXQJ GHU
%XQGHVUHJLHUXQJ LP DOOMlKUOLFKHQ 0RQLWRULQJ%HULFKW IRUPXOLHUW 'D ODXWHWH GDV =LHO
XUVSUQJOLFK :LU ÄVWUHEHQ  ELV  HLQH 0LQGHUXQJ GHV 3ULPlUHQHUJLHEHGDUIV LQ GHU
*U|HQRUGQXQJYRQ3UR]HQWDQ³ >@0LWGLHVHP=LHOKDWGLH%XQGHVUHJLHUXQJ]XJOHLFK
IRUPXOLHUWZDV VLH XQWHU GHU $QIRUGHUXQJ HLQHV ÄQDKH]X NOLPDQHXWUDOHQ*HElXGHEHVWDQGV
LP -DKU ³ YHUVWHKW ÄGHU YHUEOHLEHQGH (QHUJLHEHGDUI VROO! EHUZLHJHQG GXUFK
HUQHXHUEDUH(QHUJLHQJHGHFNW³ZHUGHQHEG
'HU LQ GHU DOOJHPHLQHQ =LHOVWHOOXQJ YHUZHQGHWH %HJULII Ä3ULPlUHQHUJLH³ LQ VHLQHU
HQHUJLHVWDWLVWLVFKHQ )DVVXQJ LVW JHJHQZlUWLJ QLFKW GHUMHQLJH GHU LQ GHU 8PVHW]XQJ GHU
SROLWLVFKHQ$QIRUGHUXQJHQDQGHQ*HElXGHEHUHLFK OHLWHQG LVW =HQWUDOH$QIRUGHUXQJVJU|H
GHUJHJHQZlUWLJHQ(QHUJLHHLQVSDUYHURUGQXQJ(Q(9>@ LVWYLHOPHKUGHUÄQLFKWHUQHXHUEDUH
3ULPlUHQHUJLHEHGDUI³ 'LHVHU HLQJHVFKUlQNWH 3ULPlUHQHUJLH%HJULII ZLUG PLW +LOIH YRQ
HQHUJLHWUlJHUVSH]LILVFKHQQLFKWHUQHXHUEDUHQ3ULPlUHQHUJLHIDNWRUHQ3()RGHUV\QRQ\PI3
DXV GHP (QGHQHUJLHEHGDUI HUUHFKQHW (LQH DQDORJH %HUHFKQXQJ HUIROJW IU GHQ
3ULPlUHQHUJLHYHUEUDXFKYRQ%HVWDQGVJHElXGHQ
'LHVH,QNRQVLVWHQ]KDWGLH3ROLWLNHUNDQQW,P0RQLWRULQJ%HULFKWGHU%XQGHVUHJLHUXQJ
ZXUGH .RQVLVWHQ] GDGXUFK KHU]XVWHOOHQ YHUVXFKW GDVV GDV TXDQWLWDWLYH 0LQGHUXQJV]LHO
XQYHUlQGHUW JHODVVHQ DEHUPLW HLQHP YHUlQGHUWHQ 3ULPlUHQHUJLH%HJULII IRUPXOLHUW ZXUGH
Ä'HUQLFKWHUQHXHUEDUH3ULPlUHQHUJLHEHGDUILP*HElXGHEHUHLFKVROOELV]XP-DKULQGHU
*U|HQRUGQXQJ YRQ  3UR]HQW JHVHQNW ZHUGHQ MHZHLOV JHJHQEHU GHP $XVJDQJVMDKU

'LH (QHUJLHHLQVSDUYHURUGQXQJ (Q(9 GLHQW GHU 8PVHW]XQJ GHU*HElXGHULFKWOLQLH GHU (8
>@ 6LH LVW GHPJHPl HLQ ]HQWUDOHV ,QVWUXPHQW ]XP (UUHLFKHQ ]ZHLHU =LHOH GHU (8 GHU
(QHUJLHHIIL]LHQ]XQGGHU.OLPDVFKXW]]LHOH LP*HElXGHVHNWRU(LQGULWWHV=LHO GHU$XVEDX
GHU (UQHXHUEDUHQ (QHUJLHQ LP *HElXGHVHNWRU ZLUG PLWWHOV (UQHXHUEDUH(QHUJLHQ
:lUPHJHVHW]((:lUPH*>@YHUIROJW'LH(Q(9DGUHVVLHUWGLH(QHUJLHHIIL]LHQ]VRZRKOGHU
*HElXGHKOOH DOV DXFK GHU $QODJHQWHFKQLN ± GLH $QODJHQ LKUHUVHLWV ZHUGHQ PLW
(QHUJLHWUlJHUQEHWULHEHQGLHPLWWHOVQLFKWHUQHXHUEDUHQ3ULPlUHQHUJLHIDNWRUHQXQWHUHLQDQGHU
YHUJOHLFKEDU JHPDFKW ZHUGHQ 'LH )HVWOHJXQJ GHU 3() LQ GHP 3ODQXQJVWRRO Ä(Q(9³
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
YHUlQGHUWGLH5HODWLRQHQE]ZGLHUHODWLYH:HUWLJNHLWYRQ%HLWUlJHQ]XU(QHUJLHHIIL]LHQ]D
]ZLVFKHQ *HElXGHKOOWHFKQLNHQ XQG $QODJHQWHFKQLNHQ JHQHUHOO XQG E XQWHUVFKLHGOLFKHU
$QODJHQWHFKQLNHQ XQWHUHLQDQGHU 6LH LVW ZHWWEHZHUEVHUKHEOLFK GD VLH HLQHQ HUKHEOLFKHQ
(LQIOXVVKDWDDXIGLH:DKOYRQ+HL]XQJVWHFKQRORJLHQXQGGHUHQ(QHUJLHWUlJHUE]ZEDXI
GDV%LQQHQYHUKlOWQLVYRQ0DQDKPHQ]XU6WHLJHUXQJGHU(QHUJLHHIIL]LHQ]EHL*HElXGHKOOH
XQG$QODJHQWHFKQLN
0LWHQHUJHWLVFKHQ$QIRUGHUXQJHQDQ*HElXGHDOOJHPHLQZHUGHQPHKUHUH=LHOHYHUIROJW
x (LQVFKUlQNXQJGHV9HUEUDXFKVDQQLFKWHUQHXHUEDUHQE]ZQLFKWXQEHJUHQ]WYHUIJEDUHQ
HUQHXHUEDUHQ5HVVRXUFHQ
x 9HUULQJHUXQJQHJDWLYHU8PZHOWDXVZLUNXQJHQXQG.OLPDVFKXW]
x 6LFKHUVWHOOXQJHLQHUZLUWVFKDIWOLFKHQ*HElXGHQXW]XQJ
'LH3ULPlUHQHUJLHIDNWRUHQ3()GUIHQGDKHUHLQHUVHLWVQLFKWYHUKLQGHUQGDVV(QHUJLHWUlJHU
HLQJHVHW]WZHUGHQ GLHPLW GHP ODQJIULVWLJHQ.OLPDVFKXW]]LHO NRPSDWLEHO VLQG 6LHPVVHQ
DQGHUHUVHLWV DEHU YHUKLQGHUQ GDVV *HElXGH HUULFKWHW ZHUGHQ GLH ]ZDU NXU]IULVWLJ
DQIRUGHUXQJVJHUHFKWVLQGODQJIULVWLJDEHUQLFKWPLWGHP=LHOHLQHPÄQDKH]XNOLPDQHXWUDOHQ
*HElXGHEHVWDQGLQ³YHUHLQEDUVLQGÄ/RFNLQ(IIHNWH³
(LQHYRUUDQJLJH%HGHXWXQJKDEHQ3()KHXWHGDKHUDOV6WHXHUXQJVJU|H IUGLH'HILQLWLRQ
GHU4XDOLWlW YRQ1HXEDXWHQ$EHUGLH%HGHXWXQJYRQ3()ZHLVW GDUEHUKLQDXV'DGHU
3ULPlUHQHUJLHEHGDUIDXFK]XU'HILQLWLRQGHU.I:(IIL]LHQ]KlXVHUKHUDQJH]RJHQZLUGJHKWHU
DXFK LQ GLH %HZHUWXQJ YRQ %HVWDQGVJHElXGHQ LP =XVDPPHQKDQJ XPIDVVHQGHU
6DQLHUXQJHQHLQ ,Q GHU(Q(9ZLUG XQGZXUGH GDV3URGXNW DXV(U]HXJHUDXIZDQGV]DKO HJ
XQG 3ULPlUHQHUJLHIDNWRU ]XGHP ]XU %HZHUWXQJ YRQ +HL]XQJVV\VWHPHQ HLQJHVHW]W 
(Q(9LQ9HUELQGXQJPLW$QODJHD
'DUEHU KLQDXV ZUGH VLFK 3ULPlUHQHUJLH JUXQGVlW]OLFK DXFK IU ZHLWHUH (LQVDW]JHELHWH
HLJQHQ 'LH (IIL]LHQ]NODVVHQ GHU $QODJH  GHU (Q(9 EHLVSLHOVZHLVH VLQG GHU]HLW DXI
(QGHQHUJLHEH]RJHQ'LHVKDWGHQ1DFKWHLOGDVVYHUVFKLHGHQH+HL]XQJVWHFKQRORJLHQQLFKW
DQJHPHVVHQYHUJOLFKHQZHUGHQN|QQHQ(LQ*HElXGHPLW N:KPD+HL]ZlUPHEHGDUI
KlWWHLP)DOOHLQHU:lUPHSXPSHQ+HL]XQJGLH(IIL]LHQ]NODVVH$PLWHLQHU%LRPDVVHKHL]XQJ
KLQJHJHQ GLH (IIL]LHQ]NODVVH ( WURW] JOHLFKHQ :lUPHVFKXW]HV :UGH PDQ DOOHUGLQJV
XPJHNHKUW GLH (IIL]LHQ]NODVVHQ DXI 3ULPlUHQHUJLH XPVWHOOHQ ZUGH VLFK GLH %HZHUWXQJ
XPGUHKHQ GDV:lUPHSXPSHQKDXV KlWWH .ODVVH & GDV %LRPDVVH+DXV $ 'DPLW HLQH
VLQQYROOH WHFKQRORJLHRIIHQH%HZHUWXQJ VWDWWILQGHQ NDQQPVVHQ GLH3()ZHLWHUHQWZLFNHOW
ZHUGHQ *HOLQJW GLHV N|QQWHQ GLH (IIL]LHQ]NODVVHQ QDFK $QODJH  RKQH ZHLWHUH
9HUlQGHUXQJHQHLQIDFKDXI3ULPlUHQHUJLHXPJHVWHOOWZHUGHQ
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
'DQQ ZUGH VLFK GLHVH (IIL]LHQ]%HZHUWXQJ DXFK VHKU JXW IU GLH (QWZLFNOXQJ HLQHU
6DQLHUXQJVVWUDWHJLHEHLVFKULWWZHLVHQ6DQLHUXQJHQLP5DKPHQHLQHV6DQLHUXQJVIDKUSODQV
HLJQHQ±DEHUHUVWQDFKHQWVSUHFKHQGHQ$QSDVVXQJHQGHQQVRQVWN|QQWHPDQEHUHLWVPLW
GHP (LQEDX HLQHU JHHLJQHWHQ +HL]XQJ GLH EHVWH (IIL]LHQ]NODVVH HUUHLFKHQ GLH
(IIL]LHQ]EHZHUWXQJZUGHGDQQNHLQHQ$QUHL]PHKUIUZHLWHUH6DQLHUXQJVVFKULWWHHQWKDOWHQ

:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
 3UREOHPDXIULVV
'LH HXURSlLVFKH 9RUJDEH LQ GHU *HElXGHULFKWOLQLH (3%' >@ IU GHQ =LHOZHUW
Ä*HVDPWHQHUJLHHIIL]LHQ]³ LVW LQ'HXWVFKODQGEHVWLPPWZRUGHQDOV3ULPlUHQHUJLHEHGDUI XQG
RSHUDWLRQDOLVLHUWDOV6XPPHGHU3URGXNWHYRQHQHUJLHWUlJHUVSH]LILVFKHP(QGHQHUJLHEHGDUI
XQG MHZHLOLJHP ÄQLFKWHUQHXHUEDUHQ³ 3ULPlUHQHUJLHIDNWRU 3()QH $QJHVLFKWV VLFK
G\QDPLVFK YHUlQGHUQGHU $QWHLOH HUQHXHUEDUHU (QHUJLHQ LQVEHVRQGHUH LQ GHU
6WURPHU]HXJXQJ YJO $EE  LVW PLW GHU 0HWKRGLN GHU (Q(9 JOHLFKVDP SURJUDPPLHUW
GDVVGLHVH'\QDPLNDXIGHQ VLQNHQGHQ3()QHEHL6WURPDQZHQGXQJHQ LP:lUPHEHUHLFK
EHUWUDJHQZLUG,P5DKPHQGHU(Q(9ZXUGHQ]ZDUHLQHUVHLWVGLH*UHQ]ZHUWHIUGHQ
3ULPlUHQHUJLHYHUEUDXFKXPDEJHVHQNW*OHLFK]HLWLJZXUGHMHGRFKGHU3()QHIU6WURP
YRQ   DXI   XP  UHGX]LHUW 'H IDFWR EHGHXWHW GLHV DE  HLQH
+HUDEVHW]XQJ GHU SULPlUHQHUJHWLVFKHQ $QIRUGHUXQJHQ IU 6WURPKHL]XQJVV\VWHPH 'LHV
EHWULIIWLP1HXEDXHWZDMHGHVGULWWH+HL]XQJVV\VWHP

$EE+LVWRULVFKH$QWHLOHGHV6WURPDXVUHJHQHUDWLYHQ(QHUJLHTXHOOHQELVXQG=LHOHELVGHU
%XQGHVUHJLHUXQJQDFK(QHUJLHNRQ]HSWE]Z.RDOLWLRQVYHUWUDJ>@
=XGHP LVW GLH PHWKRGLVFKH 8QJOHLFKEHKDQGOXQJ YRQ 6WURPHU]HXJXQJ .:. XQG
6WURPYHUEUDXFK ]% :lUPHSXPSH GLVNXVVLRQVZUGLJ ORJLVFKH ,QNRQVLVWHQ] GHV
9HUGUlQJXQJVPL[HV(LQH]XVlW]OLFKGXUFK6WURPKHL]V\VWHPHQDFKJHIUDJWH6WURPPHQJH
ZLUGPLWGHP6WURPPL[)DNWRU3()QH HLQH]XVlW]OLFKGXUFKJHElXGHLQWHJULHUWH.:.
$QODJHQ HU]HXJWH 6WURPPHQJH KLQJHJHQ PLW GHP 9HUGUlQJXQJVPL[)DNWRU 3()   
EHZHUWHW
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
$XFK ZHQQ GHU -DKUHV3ULPlUHQHUJLHEHGDUI VLFK DOV +DXSWDQIRUGHUXQJV XQG
6WHXHUXQJVJU|HVHLW(LQIKUXQJPLWGHU(Q(9HWDEOLHUWKDWVRHUJHEHQVLFKEHLVHLQHU
SUDNWLVFKHQ $QZHQGXQJ ]XQHKPHQG 3UREOHPH:LH YHUVFKLHGHQH $QDO\VHQ ]HLJHQ > @
HUVFKHLQW LQVEHVRQGHUH DXV GHQ IROJHQGHQ *UQGHQ HLQH 1HXMXVWLHUXQJ EHLP 3() LP
5DKPHQGHU(Q(9HUIRUGHUOLFK
 'HU3ULPlUHQHUJLHIDNWRULVWLQYLHOHQ)lOOHQNHLQJHHLJQHWHV0D]XU%HVWLPPXQJ
GHU7+*(PLVVLRQHQHLQHV+HL]XQJVV\VWHPVRGHUHLQHV(QGHQHUJLHWUlJHUVXQGKDW
GDPLWLQ%H]XJDXIGHQ.OLPDVFKXW]QXUHLQHEHGLQJWH/HQNXQJVZLUNXQJ
 3ULPlUHQHUJLHIDNWRUHQ3()QHGLH1XOOEHWUDJHQ%HLVSLHO)HUQZlUPHQDKH1XOO
OLHJHQ%HLVSLHO+RO]RGHUSHUVSHNWLYLVFKJHJHQ1XOOODXIHQ%HLVSLHO6WURP
YHUOLHUHQLKUH6WHXHUXQJVZLUNXQJKLQ]XHQHUJLHHIIL]LHQWHQ*HElXGHQXQG
YHUQDFKOlVVLJHQDQGHUHZLFKWLJH$VSHNWHZLH]%GLH5HVVRXUFHQYHUIJEDUNHLWYRQ
(QHUJLHWUlJHUQ
=X 8Q]XUHLFKHQGH.RUUHODWLRQ3ULPlUHQHUJLHXQG.RKOHQVWRIILQWHQVLWlW
'HU $XVEDX GHU HUQHXHUEDUHQ (QHUJLHQ LVW SROLWLVFK JHZROOW XQG WUlJW ]XU
5HVVRXUFHQVFKRQXQJ XQG ]XU 0LQGHUXQJ GHU 7UHLEKDXVJDVHPLVVLRQHQ EHL $XV GLHVHP
*UXQGH ZLUG LQ GHU %HUHFKQXQJVPHWKRGLN GHU (Q(9 QXU GHU QLFKWHUQHXHUEDUH $QWHLO GHV
3ULPlUHQHUJLHIDNWRUV3()QHEHUFNVLFKWLJW$XFKZHQQGLHVHU$QVDW]QDFKYROO]LHKEDULVWVR
EHUFNVLFKWLJW HU GRFK QLFKW E]Z QLFKW NRQVHTXHQW GLH XQWHUVFKLHGOLFKHQ
.RKOHQVWRIILQWHQVLWlWHQ GHU YHUEOHLEHQGHQ IRVVLOHQ (QGHQHUJLHWUlJHU 'LHV EHWULIIW ]XP
HLQHQ GLH %UHQQVWRIIH GLUHNW EHL GHQHQ ]% (UGJDV +HL]|O XQG 6WHLQNRKOH PLW GHP
JOHLFKHQ3()QH EHZHUWHWZHUGHQ
5HOHYDQW LVWGLH'LVNUHSDQ]DXFKEHLGHQ6HNXQGlUHQHUJLHWUlJHUQ)HUQZlUPHXQG6WURP
EHL GHQHQ GLH 7UHLEKDXVJDVLQWHQVLWlW LQ KRKHP0DH YRQ GHQ YHUZHQGHWHQ %UHQQVWRIIHQ
(UGJDV +HL]|O 6WHLQNRKOH %UDXQNRKOH %LRPDVVH $EIlOOH  XQG GHQ GDPLW
HLQKHUJHKHQGHQ8PZDQGOXQJVWHFKQRORJLHQEHVWLPPWZLUG
%HLGHU)HUQZlUPHIKUWGLH:DKOGHULQGHU(Q(9XQG LP$*):$UEHLWVEODWW):>@
]XJHODVVHQHQ6WURPJXWVFKULIWPHWKRGHGD]XGDVVUHFKQHULVFKVHKUQLHGULJHELVQHJDWLYH
3ULPlUHQHUJLHIDNWRUHQ HU]LHOW ZHUGHQ 'LHVHV 9HUIDKUHQ IKUW ]X PLWXQWHU VHKU QLHGULJHQ
3()QH 5HFKQHW PDQ EHLVSLHOVZHLVH HLQ NRQNUHWHV :lUPHQHW] PLW HLQHP 6WHLQNRKOH
.UDIWZHUNDOVZHVHQWOLFKHU:lUPHTXHOOHVRHUKlOWPDQHLQHQ3()QHYRQ'LHVOLHJWHWZD

1HJDWLYH:HUWHZHUGHQQDFKGHU0HWKRGLNDXI1XOOJHVHW]W
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
EHLGHU+lOIWHGHV%HZHUWXQJVIDNWRUVYRQ(UGJDVGHUEHL OLHJW 3URGXNWDXV3()QH
XQG$XIZDQGV]DKOGHV(U]HXJHUV
%HLP 6WURP LVW LQVEHVRQGHUH LQ HLQHP hEHUJDQJV]HLWUDXP GHU QlFKVWHQ ]ZHL ELV GUHL
'HNDGHQ HLQ $XVHLQDQGHUGULIWHQ YRQ 7UHLEKDXVJDVHPLVVLRQHQ XQG 3()QH ]X EHREDFKWHQ
'LHVHV KlQJW LQVEHVRQGHUH GDPLW ]XVDPPHQ GDVV GXUFK GHQ $XVVWLHJ DXV GHU
$WRPHQHUJLH GLH GHILQLWLRQVJHPl HLQHQ VHKU KRKHQ 3()QH DEHU ]XJOHLFK VHKU QLHGULJH
&2(PLVVLRQHQ KDW X D GXUFK .RKOHVWURP PLW HLQHP KRKHQ &2)DNWRU XQG HLQHP
PLWWOHUHQ3()QHVXEVWLWXLHUWZLUG

$EE6FKHPDWLVFKHU9HUODXIGHU(QWZLFNOXQJYRQ&2XQG3()QHLP6]HQDULRJHPl>@
=X )HKOHQGH6WHXHUXQJVZLUNXQJEHL3ULPlUHQHUJLHIDNWRUHQGLHJHJHQ1XOOODXIHQ
'LH GHU]HLWLJH $XVJHVWDOWXQJ E]Z 9HUZHQGXQJ GHV 3()QH LP 5DKPHQ GHU (Q(9 PDFKW
SHUVSHNWLYLVFKNHLQHQ6LQQPHKUZHQQ LQVEHVRQGHUH LP6WURPEHUHLFK GLH:HUWHJHJHQ
1XOONRQYHUJLHUHQ'LHLPSOL]LWH6FKOXVVIROJHUXQJGDVVPLWGHU9HUZHQGXQJYRQEHOLHELJHQ
0HQJHQ DQ HUQHXHUEDUHP 6WURP NHLQH 8PZHOWZLUNXQJHQ HLQKHUJLQJHQ LVW QLFKW
]XWUHIIHQG(LQXQJHQJHQGJHGlPPWHV*HElXGHZHOFKHVLPVFKOHFKWHVWHQ)DOOPLWHLQHU
HLQIDFKHQ:LGHUVWDQGVKHL]XQJPLW6WURPEHKHL]WZLUGZUGHWURW]HLQHV3()QHJOHLFKRGHU
QDKH 1XOO GLH 9RUKDOWXQJ YRQ HUKHEOLFKHQ0HQJHQ DQ:LQGVWURP 396WURP HWF XQG DQ
JHVLFKHUWHU /HLVWXQJ HUIRUGHUQ 'DPLW YHUEXQGHQ VLQG HLQ HQWVSUHFKHQG DQVWHLJHQGHU
)OlFKHQYHUEUDXFK5HVVRXUFHQDXIZDQGXQGHLQHHQWVSUHFKHQGH%HODVWXQJGHU$QZRKQHULQ
GHUXQPLWWHOEDUHQ8PJHEXQJGHU:LQGHQHUJLHDQODJHQ
bKQOLFKHhEHUOHJXQJHQODVVHQVLFKIUDQGHUHHEHQIDOOVHQGOLFKYHUIJEDUH(QHUJLHWUlJHUPLW
QLHGULJHQ3()QHZLH]%+RO]3()QH RGHU)HUQZlUPH3()QHQDKHRGHUJOHLFK1XOO
DQVWHOOHQ%HL%LRPDVVHKDQGHOWHVVLFKXPHLQHQHUQHXHUEDUHQXQGNOLPDIUHXQGOLFKHQDEHU
GHQQRFKXPHLQHQHQGOLFKYHUIJEDUHQ5RKVWRIIGHU]XGHPQRFKHLQHUHQHUJHWLVFKHQXQG
QLFKWHQHUJHWLVFKHQ1XW]XQJVNRQNXUUHQ]XQWHUOLHJW'DKHUJLEWHLQVHKUQLHGULJHU3()QHQXU
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
XQ]XUHLFKHQGZLHGHUGDVVHVVLFKGDEHLXPHLQNQDSSHV*XWKDQGHOWZHOFKHVXDGXUFK
,QDQVSUXFKQDKPH YRQ )OlFKHQ RGHU GXUFK 7UDQVSRUW QLFKW ]X YHUQDFKOlVVLJHQGH
$XVZLUNXQJHQDXIGLH8PZHOWKDW
$XIJUXQG GHV QLHGULJHQ3()QH:HUWHV IU +RO] OlVVW VLFK ]% GXUFK HLQHQ $XVWDXVFK YRQ
.HVVHO XQG %UHQQVWRII UHODWLY HLQIDFK ELODQ]WHFKQLVFK DXV HLQHP *HElXGH PLW VFKOHFKWHU
SULPlUHQHUJHWLVFKHU 3HUIRUPDQFH HLQHV PLW VHKU JXWHU 3HUIRUPDQFH PDFKHQ 'LHV IKUW
LQVEHVRQGHUHGDQQ]X3UREOHPHQZHQQGLH3ULPlUHQHUJLHDXFKIUGLH*HElXGHEHZHUWXQJ
KHUDQJH]RJHQ ZLUG ± ZDV DEJHVHKHQ YRQ VROFKHQ %HUHFKQXQJVDUWHIDNWHQ HLJHQWOLFK HLQ
JXWHU$QVDW]ZlUHVLHKH.DSLWHO
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
 2SWLRQHQ]XU:HLWHUHQWZLFNOXQJGHU
3ULPlUHQHUJLHIDNWRUHQLP5DKPHQGHU(Q(9
'LH 3() LP 5DKPHQ GHU (Q(9 VROOWHQ VRZRKO NXU]IULVWLJ DOV DXFK PLWWHO XQG ODQJIULVWLJ
ZHLWHUHQWZLFNHOWZHUGHQ(VLVWNODUGDVVODQJIULVWLJ]XPLQGHVWIUGHQ(QHUJLHWUlJHU6WURP
  HLQ DQGHUHU$QVDW] GHU3ULPlUHQHUJLHEHZHUWXQJ HUIRUGHUOLFK LVW'LH+HUDXVIRUGHUXQJHQ
HLQHU DXI HUQHXHUEDUHQ (QHUJLHQ EHUXKHQGHQ (QHUJLHZLUWVFKDIW VLQG DQGHUH KLHU PVVHQ
$VSHNWH GHU 6\VWHPGLHQOLFKNHLW XQG 6\VWHPNRPSDWLELOLWlW GHU 5HVVRXUFHQQXW]XQJ GHU
YHUIJEDUHQ 3RWHQ]LDOH GHV 6SHLFKHU XQG ,QWHJUDWLRQVDXIZDQGHV XVZ EHUFNVLFKWLJW
ZHUGHQ
6RZLFKWLJHLQHODQJIULVWLJH%HZHUWXQJLVWVRPXVVVLHQLFKWXQPLWWHOEDUXPJHVHW]WZHUGHQ
VRQGHUQVROOWHVRUJIlOWLJZLVVHQVFKDIWOLFKPHWKRGLVFKYRUEHUHLWHWZHUGHQ,P)ROJHQGHQZLUG
GDKHUDXINXU]IULVWLJHhEHUDUEHLWXQJVRSWLRQHQIRNXVVLHUW.XU]IULVWLJVROOWHLQVEHVRQGHUH
GLH .OLPDVFKXW]ZLUNXQJ GHU HLQJHVHW]WHQ (QGHQHUJLHWUlJHU XQG VRPLW GHU +HL]V\VWHPH
&2 E]Z 7UHLEKDXVJDV.HQQZHUWH XQG GLH (QHUJLHHIIL]LHQ] GHU *HElXGHKOOH EHVVHU
DGUHVVLHUWZHUGHQ(VZLUGYRUJHVFKODJHQGHQ3()QHG\QDPLVFKZHLWHU]XHQWZLFNHOQMHGRFK
)HKOVWHXHUXQJHQ GXUFK GLH %HUFNVLFKWLJXQJ YRQ $QIRUGHUXQJHQ DQ .OLPDVFKXW]
5HVVRXUFHQVFKXW]XQG1DFKKDOWLJNHLW]XYHUPLQGHUQ,P)ROJHQGHQZHUGHQHLQLJH9DULDQWHQ
YRUJHVWHOOWGLHJUXQGVlW]OLFK]XU'LVNXVVLRQVWHKHQ
 9DULDQWH(LQIKUXQJHLQHUQHXHQ$QIRUGHUXQJVJU|H
Ä.OLPDVFKXW]³
(LQH 9DULDQWH ZlUH HV ]XVlW]OLFK ]XU RGHU DQVWHOOH YRQ 3ULPlUHQHUJLH HLQH ZHLWHUH
.HQQJU|HGLH7UHLEKDXVJDV(PLVVLRQHQHLQ]XIKUHQ'LHVH.HQQJU|H LVWJUXQGVlW]OLFK
OHLFKW YHUVWlQGOLFK Ä0HLQ +DXV YHUXUVDFKW  7RQQHQ .OLPDJDVHPLVVLRQHQ³ DXI %DVLV
HWDEOLHUWHUZLVVHQVFKDIWOLFKIXQGLHUWHU)DNWRUHQ]XEHUHFKQHQXQGN|QQWHIUGLH%HZHUWXQJ
KHUDQJH]RJHQZHUGHQ6LHZlUHDXFKGHVKDOE ]LHOIKUHQGZHLO VLHGDV=LHO HLQHVQDKH]X
NOLPDQHXWUDOHQ*HElXGHEHVWDQGHVXQPLWWHOEDU±RKQHGLH+LOIVNRQVWUXNWLRQEHUGHQ3()QH
±DEELOGHQZUGH
$OOHUGLQJV PVVWHQ DXFK KLHU 'HILQLWLRQHQ IU 5HFKHQYHUIDKUHQ JHWURIIHQ ZHUGHQ
,QVEHVRQGHUH ZHUGHQ GHU]HLW GLH &2(PLVVLRQHQ GHU )HUQZlUPH QDFK HLQHP DQGHUHQ
9HUIDKUHQJHPl):7HLOEHUHFKQHWQlPOLFKGHU6WURPYHUOXVWE]Z&DUQRW0HWKRGH
DOV GLH 3ULPlUHQHUJLHIDNWRUHQ 'DKHU PVVWHQ HQWZHGHU ]ZHL XQWHUVFKLHGOLFKH

'DV*HElXGH]LHOLVWDOOHUGLQJVLQ%H]XJDXIQLFKWHUQHXHUEDUH3ULPlUHQHUJLHGHILQLHUW
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
5HFKHQYHUIDKUHQ LQ .DXI JHQRPPHQ ZHUGHQ RGHU HLQ WHLOZHLVHU 0HWKRGHQZHFKVHO
VWDWWILQGHQ
(LQHVROFKH(LQIKUXQJHLQHU]XVlW]OLFKHQ.HQQJU|HLQGLH(Q(9LVWGDKHULQVEHVRQGHUHLQ
%H]XJDXISUR]HGXUDOH$VSHNWHNULWLVFK]XEHOHXFKWHQ)UHLQHQVROFKHQ8PVWLHJPVVWHQ
GLH .RVWHQRSWLPDOLWlWVEHUHFKQXQJHQ IU GLH )HVWOHJXQJ GHV 1LHGULJVWHQHUJLHVWDQGDUGV
EHUSUIWXQGELV]XUQlFKVWHQ(Q(91RYHOOHGLHPHWKRGLVFKHQ)HVWOHJXQJHQIUGLH&2
%HUHFKQXQJHQGHILQLHUWZHUGHQ=XGHPPXVVHLQ.HQQJU|HQVFKZHQNLQGHU)DFKZHOWEHL
3ODQHUQXQG%HUDWHUQDQJHNQGLJWXQGVFKULWWZHLVHYROO]RJHQZHUGHQXPGLHQRWZHQGLJHQ
9RUDXVVHW]XQJHQDXFKLQGHQ1RUPHQGHU%HUHFKQXQJVVRIWZDUHVRZLHGHU3ODQXQJVSUD[LV
]XVFKDIIHQ$QGHUHUVHLWVVLQGGLHVSH]LILVFKHQ&2(PLVVLRQHQDOVLQIRUPDWLYH.HQQJU|H
]%DOVIUHLZLOOLJH$QJDEHLP(QHUJLHDXVZHLVDXFKKHXWHEHUHLWVHLQJHIKUW
1DFKWHLOLJZlUHLP)DOOHHLQHU]XVlW]OLFKHQ$QIRUGHUXQJDQGLH&2E]Z7+*(PLVVLRQHQ
GLH VWHLJHQGH .RPSOH[LWlW GHU 1DFKZHLVYHUIDKUHQ 'LH HXURSDUHFKWOLFKH =XOlVVLJNHLW HLQHU
DOOHLQ DXI GLH &2 E]Z 7+*(PLVVLRQHQ EH]RJHQHQ +DXSWDQIRUGHUXQJ ZLUG YRQ
)DFKMXULVWHQXQWHUVFKLHGOLFKEHZHUWHW
 9DULDQWH(UZHLWHUXQJGHUI3)RUPHOXP
1DFKKDOWLJNHLWVHOHPHQWH
(LQH 9DULDQWH HLQHU $XVJHVWDOWXQJ GHU 3ULPlUHQHUJLHIDNWRUHQ LVW HV GLH )RUPHO IU GLH
%HUHFKQXQJ GHU 3ULPlUHQHUJLHIDNWRUHQ GXUFK HLQH JHZLFKWHWH %HUFNVLFKWLJXQJ ZHLWHUHU
%HZHUWXQJVHOHPHQWH ]X HUZHLWHUQ :lKUHQG HV ]XQlFKVW XQJHZ|KQOLFK HUVFKHLQW
3ULPlUHQHUJLH LQ GHU%HZHUWXQJEHLVSLHOVZHLVHPLW7UHLEKDXVJDVHPLVVLRQHQRGHU DQGHUHQ
1DFKKDOWLJNHLWVDVSHNWHQ ]X JHZLFKWHQ LVW GLHV HLQ 9RUJHKHQ GDV LQ DQGHUHQ %HUHLFKHQ
GXUFKDXVEOLFKLVW
'LHVHP9HUIDKUHQOLHJWGLH(UNHQQWQLV]X*UXQGHGDVVMHGHV9HUIDKUHQDXFKGDVGHU]HLWLJH
3ULPlUHQHUJLHYHUIDKUHQ RKQH *HZLFKWXQJ QLFKW DXVNRPPW ,P GHU]HLWLJHQ 9HUIDKUHQ
EHLVSLHOVZHLVHZLUGXDSROLWLVFKIHVWJHOHJWGDVV
x +HL]|O (UGJDV XQG .RKOH GLH JOHLFKHQ 3ULPlUHQHUJLHIDNWRUHQ KDEHQ REZRKO VLFK
UXQGXQJVWHFKQLVFKDQGHUH:HUWHHUJHEHQZUGHQ

%HLVSLHOVZHLVHZHUGHQ LQ$XVVFKUHLEXQJHQRIWPDOV.RVWHQ4XDOLWlWXQGZHLWHUH$VSHNWHSUR]HQWXDOEHUHLQ
3XQNWV\VWHPJHZLFKWHW$XFK LQ8PZHOWEHZHUWXQJVYHUIDKUHQ ILQGHQVROFKH*HZLFKWXQJHQVWDWW EHLVSLHOVZHLVH
LP (FRLQGLFDWRU ZR YHUVFKLHGHQHQ 8PZHOWHIIHNWH JHZLFKWHW ZHUGHQ $QDORJLHQ JLEW HV HEHQIDOOV ]XP
QDFKKDOWLJHQ %DXHQ %1% '*1% (V KDQGHOW VLFK DOVR QLFKW XP HLQH QDWXUZLVVHQVFKDIWOLFKH $GGLWLRQ YRQ
.HQQJU|HQJOHLFKHU'LPHQVLRQVRQGHUQXPHLQHQRUPLHUWH*HZLFKWXQJYHUVFKLHGHQHU6FKXW]JWHU
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
x HLQJHVSHLVWHU 6WURP DXV .:. DQGHUV JHZLFKWHW ZLUG DOV ]XVlW]OLFK QDFKJHIUDJWHU
6WURP
x GDV 6WURPJXWVFKULIWYHUIDKUHQ KHUDQJH]RJHQ ZLUG GDV ]X GHXWOLFK DQGHUHQ
(UJHEQLVVHQIU.:.:lUPHNRPPWDOVDQGHUH%HZHUWXQJVYHUIDKUHQ
x UlXPOLFKH1lKHIU%LRJDVXQG%LR|OHLQ%HZHUWXQJVIDNWRUVLQG
x IRVVLOH6WW]IHXHUXQJHQEHL.:.$QODJHQYRQGHU6WURPJXWVFKULIWSURILWLHUHQGUIHQ
XVZ
 .OLPDVFKXW]IDNWRUIUEUHQQVWRIIEH]RJHQH3()
'HU 9RUVFKODJ LQ GLHVHU 9DULDQWH JHKW GHQ :HJ GDVV GLH *HZLFKWXQJ ]ZLVFKHQ
3ULPlUHQHUJLHXQG.OLPDJDVHQXQGJJIZHLWHUHQ1DFKKDOWLJNHLWVDQIRUGHUXQJHQVHKUH[SOL]LW
LQ )RUP HLQHV .OLPDVFKXW]IDNWRUV ;&2lT JHPDFKW ZLUG 'HU 9RUVFKODJ VLHKW LP .HUQ GLH
9HUZHQGXQJ IROJHQGHU )RUPHO IU GLH EUHQQVWRIIEH]RJHQHQ 3ULPlUHQHUJLHIDNWRUHQ IU GHQ
%UHQQVWRIILYRU
௉݂ǡ௘௥௪௘௜௧௘௥௧ǡ௜ ൌ ሺͳ െ ܺ஼ைଶ¡௤ሻ ή ௉݂ǡ௡௘ǡ௜ ൅ ܺ஼ைଶ¡௤ ή ௉݂ǡ௡௘ǡா௥ௗ௚௔௦ ή
݁஼ைଶ¡௤ǡ௜
݁஼ைଶ¡௤ǡா௥ௗ௚௔௦

'DEHLLVW;&2lTGHU.OLPDRGHU*HZLFKWXQJVIDNWRUZHOFKHUEHVWLPPWPLWZHOFKHP*HZLFKW
GLH DXI (UGJDV QRUPLHUWHQ 7UHLEKDXVJDVHPLVVLRQHQ LQNO 9RUNHWWH LQ GLH %HUHFKQXQJ
HLQIOLHHQ 'DVV DXI (UGJDV QRUPLHUW ZLUG LVW ]XQlFKVW EHOLHELJ XQG LQ GHU 7DWVDFKH
EHJUQGHW GDVV (UGJDV%UHQQZHUWNHVVHO GLH DPPHLVWHQ YHUEUHLWHWH +HL]XQJVWHFKQRORJLH
VLQG,QGHU6DFKHLVWHVDEHUQLFKWHQWVFKHLGHQGGDHVQXUDXIGLHUHODWLYH%H]LHKXQJGHU
7+*(PLVVLRQHQGHU%UHQQVWRIIHXQWHUHLQDQGHUDQNRPPW
0LWGLHVHU)RUPHONDQQSROLWLVFKHQWVFKLHGHQZHUGHQZHOFKHV*HZLFKWGLH7+*(PLVVLRQHQ
LQGHU]XNQIWLJHQ(Q(9EHNRPPHQVROOHQ,P([WUHPIDOO;&2lT ZlUHPDQEHL9DULDQWH
DQJHODQJW DOVR HLQHU 8PVWHOOXQJ DXI HLQH UHLQH .OLPDEHZHUWXQJ 'LHVH )RUPHO NDQQ GLH
REHQEHVFKULHEHQH]XQHKPHQGH'LVNUHSDQ]]ZLVFKHQ3ULPlUHQHUJLHXQG.OLPDZLUNXQJYRQ
%UHQQVWRIIHQDEGlPSIHQ
%HUHFKQHW PDQ GLH VLFK HUJHEHQGHQ HUZHLWHUWHQ 3ULPlUHQHUJLHIDNWRUHQ IU YHUVFKLHGHQH
:HUWHYRQ;&2lT]ZLVFKHQXQGVRHUJHEHQVLFKIROJHQGH:HUWH 
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  

7DEHOOH(UZHLWHUWH3ULPlUHQHUJLHIDNWRUHQ3()HUZHLWHUWIUYHUVFKLHGHQH0LVFKIDNWRUHQGHU(QHUJLHWUlJHU
4XHOOHL7*LIHX:XSSHUWDO,QVWLWXW
Energieträger 
PEF  
(nicht 
erneuerbar) 
CO2-
Äquivalent  
 
g/kWh 
CO2-
Äquivalent 
normiert auf 
Erdgas PEF  
PEFne,erweitert für Mischfaktor XCO2äq = 
0,1 0,2 0,3 0,4 0,5 
Erdgas   1,13 242 1,13 1,13 1,13 1,13 1,13 1,13 
Heizöl   1,15 310 1,45 1,18 1,21 1,24 1,27 1,30 
Flüssiggas   1,09 258 1,20 1,10 1,11 1,12 1,14 1,15 
Steinkohle StK-Brik 1,06 419 1,96 1,15 1,24 1,33 1,42 1,51 
Braunkohle Mix: Brik-Lau/Brik-rhei 1,14 417 1,95 1,22 1,30 1,38 1,46 1,54 
Holz Pellets 0,05 12 0,06 0,05 0,05 0,05 0,05 0,05 
=X EHREDFKWHQ LVW GDVV DXI *UXQG GHU ]XQHKPHQGHQ %HGHXWXQJ GHU 7UHLEKDXVJDVH GLH
)DNWRUHQ YRQ +HL]|O XQG .RKOH DQVWHLJHQ XQG GLH &2'LIIHUHQ] GHU %UHQQVWRIIH
ZLGHUVSLHJHOQ
'HU )DNWRU;&2lT N|QQWH ]HLWOLFK JHVWDIIHOW IHVWJHVHW]WZHUGHQ'LHV YHUIROJW GDV=LHO GHQ
:HLWHUHQWZLFNOXQJVSUR]HVV GHU3ULPlUHQHUJLHIDNWRUHQ IU GLH QlFKVWHQ -DKUHSODQEDU XQG
HYROXWLRQlU ]X JHVWDOWHQ XP XQDQJHNQGLJWH (QWZLFNOXQJVVFKULWWH ]X YHUPHLGHQ GLH
0DUNWDQSDVVXQJVSUR]HVVHYHUKLQGHUQ
(LQH %HVRQGHUKHLW HUJLEW VLFK IU 6WURP ,P 6WURPPDUNW ]HLFKQHW VLFK HLQH EHVRQGHUH
'\QDPLN GHU (QWZLFNOXQJ DE YJO$EE  'XUFK GLH VWHLJHQGHQ $QWHLOH HUQHXHUEDUHU
(QHUJLHQ VLQNW GHU 3()QH$QWHLO VWDUN DE 'LH .OLPDJDVH VLQNHQ MHGRFK QLFKW LP JOHLFKHQ
0D'LH3URJQRVHQ]XU(QWZLFNOXQJGHUVSH]LILVFKHQ7UHLEKDXVJDVHPLVVLRQHQIU6WURPLQ
,,1$6>@JHKHQQDFK(LQVFKlW]XQJGHU$XWRUHQYRQHKHURSWLPLVWLVFKHQ$QQDKPHQ
DXV VRZXUGHQ EHUHLWV GLH SURJQRVWL]LHUWHQ:HUWH IU GDV -DKU  LQ GHU 5HDOLWlW QLFKW
HUUHLFKW ,QVEHVRQGHUH QDFK  LVW EHGLQJW GXUFK GLH $EVFKDOWXQJ GHU $WRPNUDIWZHUNH
DEHU DXFK GLH KRKHQ ([SRUWVWURPPHQJHQ HKHU YRQ HLQHP K|KHUHQ .RKOHVWURPDQWHLO
DXV]XJHKHQVRGDVVGLH:HUWHLQ7DEHOOHDOVRSWLPLVWLVFKDQ]XVHKHQVLQG'LHVDXFKYRU
GHP +LQWHUJUXQG GDVV DQGHUH gNRELODQ]PRGHOOH EHUHLWV IU GHQ KHXWLJHQ 6WURPPL[ ]X
K|KHUHQ3ULPlUHQHUJLHIDNWRUHQNRPPHQ
:UGHPDQEHLVSLHOVZHLVHGHQ:HUW;IUGDV-DKUDXIVHW]HQXQGGDQQMlKUOLFK
ELVXP3XQNWHHUK|KHQVRZUGHVLFKHLQQXUQRFKOHLFKWRGHUEHLJHQDXHUHU
$QDO\VH GHU HQHUJLHZLUWVFKDIWOLFKHQ 5DQGEHGLQJXQJHQ JJI DXFK QLFKW PHKU DEVLQNHQGHU
)DNWRUHUJHEHQ

3ULPlUHQHUJLHIDNWRUHQXQG7+*(PLVVLRQHQQDFK*HPLV>@
6RHUJHEHQVLFKQDFKGHQ%HUHFKQXQJHQGHVLIHX:HUWH]ZLVFKHQXQGIUGHQ3()QHGHV6WURPPL[HV

:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
9LHOZUGHGDQQGDIUVSUHFKHQGHQ6WURPIDNWRUEHLPKHXWLJHQ:HUWYRQNRQVWDQW]X
KDOWHQ
'HU 9HUGUlQJXQJVPL[ ZXUGH EDVLHUHQG DXI $EVFKlW]XQJHQ LQ >@ EHUHFKQHW $XFK GHU
9HUGUlQJXQJVPL[ YHUlQGHUW VLFK LP /DXI GHU =HLW ]ZDU VLQG GLH 9HUlQGHUXQJHQ EHLP
*UHQ]NUDIWZHUNVSDUNODQJVDPHUDEHUDXFKGLHVHUZLUGVLFKGXUFK(IIL]LHQ]VWHLJHUXQJHQXQG
.UDIWZHUNVVWLOOHJXQJHQ ]X QLHGULJHUHQ 7+*(PLVVLRQHQ HQWZLFNHOQ 'LHV NRQQWH DEHU LP
5DKPHQ GLHVHU .XU]VWXGLH QLFKW EHUFNVLFKWLJW ZHUGHQ $XI GLH JUXQGVlW]OLFKHQ
PHWKRGLVFKHQ3UREOHPHGHV9HUGUlQJXQJVPL[HVZXUGHZHLWHUREHQKLQJHZLHVHQ
7DEHOOH(UZHLWHUWH3ULPlUHQHUJLHIDNWRUHQ3()HUZHLWHUWIUYHUVFKLHGHQH0LVFKIDNWRUHQIUDOOJHPHLQHQ
6WURPPL[XQG9HUGUlQJXQJVVWURPPL[4XHOOHL7*LIHX:XSSHUWDO,QVWLWXW
Energieträger 
PEF  
(nicht 
erneuerbar) 
CO2-
Äquivalent 
CO2-
Äquivalent 
normiert auf 
Erdgas  
mit PEF  
Mischfaktor XCO2äq = 
     
g/kWh 0,1 0,2 0,3 0,4 0,5 
allg. Strommix  2014 2,07 598 2,79 2,14 2,21 2,29 2,36 2,43 
allg. Strommix  2015 1,98 558 2,61           
allg. Strommix  2016 1,89 526 2,46 1,95         
allg. Strommix  2017 1,80 494 2,31   1,90       
allg. Strommix  2018 1,72 462 2,16     1,85     
allg. Strommix  2019 1,63 430 2,01       1,78   
allg. Strommix  2020 1,54 398 1,86         1,70 
Verdrängungsstrommix 2014 2,71 840 3,92 2,83 2,95 3,07 3,19 3,32 
Verdrängungsstrommix 2020    Noch nicht berechnet 
,QGHU*HVDPWVFKDXN|QQWHDXVGLHVHU$QDO\VHHLQH7DEHOOHYRQHUZHLWHUWHQ3ULPlUHQHUJLH
IDNWRUHQ DEJHOHLWHW ZHUGHQ GLH IROJHQGH *UXQGVWUXNWXU KlWWH ZHQQ PDQ GDYRQ DXVJHKW
GDVVGHU)DNWRU;&2lTVXN]HVVLYHLP-DKUXQGLP-DKUDXIDQJHSDVVWZLUG
7DEHOOH5HVXOWLHUHQGHHUZHLWHUWH3ULPlUHQHUJLHIDNWRUHQDXVRJ$QDO\VH
4XHOOHL7*LIHX:XSSHUWDO,QVWLWXW
Energieträger PEFne,erweitert 
2017 2018 2019 2020 2021 
XCO2äq 0 0,1 0,1 0,5 0,5 
Erdgas   1,1 1,1 1,1 1,1 1,1 
Heizöl   1,1 1,2 1,2 1,3 1,3 
Flüssiggas   1,1 1,1 1,1 1,2 1,2 
Steinkohle StK-Brik 1,1 1,2 1,2 1,5 1,5 
Braunkohle Mix: Brik-Lau/Brik-rhei 1,2 1,3 1,3 1,5 1,5 
Strom  1,8 1,8 1,8 1,8 1,8 
Verdrängungsstrom* 2,8 2,8 2,8 ** ** 
Holz Pellets siehe unten, Sockelwert 
*  Wenn methodisch überhaupt noch erforderlich wegen Umstellung auf Stromverlust- bzw. Carnotmethode  
** Muss noch berechnet werden. 

:HUWHXQGQDFK,,1$6>@:HUWHGHU=ZLVFKHQMDKUHLQWHUSROLHUW
'HU9HUGUlQJXQJVVWURPPL[ EDVLHUW DXI HLQHU DQJHSDVVWHQ5HFKQXQJ GHU ))(0QFKHQ IU GHQ YHUGUlQJWHQ
.UDIWZHUNVSDUN
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
)UGLH%HUHFKQXQJGHU3()IU)HUQZlUPHYJO$EVFKQLWWVROOWHQLQ=XNXQIWQXUGLH
)DNWRUHQGHU7DEHOOH]XJHODVVHQVHLQ
:HQQ VROFKH XP HLQHQ .OLPDIDNWRU HUZHLWHUWHQ 3ULPlUHQHUJLHIDNWRUHQ YHUZHQGHW ZUGHQ
ZlUH GLH 9RUDXVVHW]XQJ IU HLQ VROFKHV 9RUJHKHQ GDVV LP 5HIHUHQ]JHElXGH GLH
+HL]XQJVWHFKQLNDXIHLQHÄ]HLWOLFKVWDELOH³5HIHUHQ]WHFKQRORJLHXPJHVWHOOWZUGHHWZD*DV
%UHQQZHUWNHVVHORGHUHLQHÄIHVWH³WHFKQRORJLHRIIHQH5HIHUHQ]DQODJHPLWHLQHPJHJHEHQHQ
HJI3 :UGH PDQ QlPOLFK EHLP +HL]|O.HVVHO EOHLEHQ ZUGHQ VLFK VLQNHQGH 43
$QIRUGHUXQJHQDOVRHLQVWHLJHQGHU43:HUWHUJHEHQZHLOGHU3()QHIU+HL]|ODQVWHLJW
%HL HLQHPVLFK ]ZHLMlKUOLFK YHUlQGHUQGHQ)DNWRU GHU DEHU ODQJIULVWLJEHNDQQW LVW LVW ]X
EHDFKWHQ GDVV VLFK GDGXUFK DXFK MlKUOLFK bQGHUXQJHQ DP (QHUJLHDXVZHLV XQG DQ GHQ
(IIL]LHQ]KDXVEHUHFKQXQJHQ HUJHEHQ QLFKW DEHU DQ GHU 0HWKRGLN (V N|QQWH GDKHU DXFK
HUZRJHQZHUGHQGLH9HUlQGHUXQJLP3()QHGLHDEHURKQHKLQLP:HVHQWOLFKHQ+HL]|OXQG
.RKOHEHWULIIWQLFKWMlKUOLFKVRQGHUQLQJU|HUHQ=HLWVFKULWWHQGXUFK]XIKUHQ
 .OLPDVFKXW]IDNWRUIUZlUPHQHW]JHEXQGHQH:lUPH
*UXQGVlW]OLFKOlVVWVLFKGHURJ9RUVFKODJRKQHZHLWHUHVDXFKIU:lUPHQHW]HDQZHQGHQ
:lUPHDXV:lUPHQHW]HQZLUGGHU]HLWLG5ZHQQQLFKWGLH3DXVFKDOIDNWRUHQDQJHZHQGHW
ZHUGHQPLW GHP9HUIDKUHQ GHU ): 7HLO  EHZHUWHW +LHU]X ZHUGHQ GLH HLQJHVHW]WHQ
%UHQQVWRIIPHQJHQPLWGHP3()QHGHU%UHQQVWRIIHEHZHUWHWDOOIlOOLJHU]HXJWHU6WURPZLUGPLW
HLQHU 6WURPJXWVFKULIW YHUVHKHQ ZREHL GLH 1HWWRVWURPHLQVSHLVXQJ DE]JOLFK
+LOIVVWURPEHGDUIPLWGHP9HUGUlQJXQJVVWURPPL[GHU]HLW3() EHZHUWHWZLUG
:HQQPDQ QXQ GLH LQ .DSLWHO  DEJHOHLWHWHQ HUZHLWHUWHQ 3()QH KHUDQ]LHKW XQG IU GLH
%HZHUWXQJYHUZHQGHW HUJLEW VLFKDOOHUGLQJV IUNRKOHEDVLHUWH.:.GDV3UREOHPGDVVEHL
K|KHUHP ;&2lT HLQ K|KHUHU 3()QH UHVXOWLHUW GLHV LVW YRQ GHU 6WHXHUXQJVZLUNXQJ ]X
GHNDUERQLVLHUWHQ :lUPHV\VWHPHQ GXUFKDXV LQWHQGLHUW XQG YHUGHXWOLFKW GLH
%HZHUWXQJVSUREOHPDWLNGLHVLFKDXVGHQVHKUXQWHUVFKLHGOLFKHQ.:.%HZHUWXQJVPHWKRGHQ
HUJLEW=XJOHLFK LVWHVDEHU IUGLH)HUQZlUPHZLUWVFKDIWDXFKZLFKWLJGDVVGLHVHU3UR]HVV
YRUKHUVHKEDUXQGHYROXWLRQlUYHUOlXIW
'LH %HUHFKQXQJVVLWXDWLRQ VROO DQ %HLVSLHO HLQHV 6WHLQNRKOHNUDIWZHUNV RKQH .RQGHQVDWLRQ
VDQWHLOHUOlXWHUWZHUGHQ'DUJHVWHOOWVLQG LQ$EEGLHVLFKHUJHEHQGHQ$XIWHLOXQJHQGHU
$OORNDWLRQVODVW 3ULPlUHQHUJLH DXI GLH .RSSHOSURGXNWH 6WURP XQG:lUPH VRZLH GHU VLFK
HUJHEHQGH3()QHIU:lUPHDXV:lUPHQHW]HQYHUHLQIDFKHQGH$QQDKPHQ*HVDPW
QXW]XQJVJUDG:lUPHQHW]YHUOXVWHDOV)XQNWLRQGHVHOHNWULVFKHQ1XW]XQJVJUDGHV
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
0LW GHP 6WURPJXWVFKULIWYHUIDKUHQ HUJHEHQ VLFK IU GHQ KHXWLJHQ 3()QH IU 6WHLQNRKOH
LQQHUKDOEGHU%DQGEUHLWHW\SLVFKHU1XW]XQJVJUDGHYRQ6WHLQNRKOHYHUIDKUHQ:HUWH]ZLVFKHQ
XQG=LHKWPDQDOVHLQHDOWHUQDWLYH$OORNDWLRQVPHWKRGHGDV&DUQRW9HUIDKUHQKHUDQGDV
NHLQH *XWVFKULIW HUWHLOW VRQGHUQ DXI *UXQG WKHUPRG\QDPLVFKHU *HVHW]PlLJNHLWHQ GLH
3URGXNWH6WURPXQG:lUPHKLQVLFKWOLFKLKUHU$UEHLWVIlKLJNHLW([HUJLHEHZHUWHWVROLHJWGLH
6SDQQEUHLWHGHU)DNWRUHQ]ZLVFKHQXQG
hEHUVFKOlJLJH %HUHFKQXQJHQPLW GHU VRJHQDQQWHQ )LQQLVFKHQ $OORNDWLRQVPHWKRGH JHPl
(8.:.5LFKWOLQLH(* >@ GLH JOHLFKPlLJ DXI GLH .RSSHOSURGXNWH :lUPH XQG
6WURPYHUWHLOWHUJHEHQ)DNWRUHQ]ZLVFKHQIU(UGJDV.:.IU6WHLQNRKOH.:.XQG
IU%UDXQNRKOH.:.%HWUDFKWHWPDQGLHEHUVFKOlJLJH%HUHFKQXQJLQ$EEVR]HLJW
VLFK ]XGHP GDVV GLH 6WURPJXWVFKULIWPHWKRGH lXHUVW VHQVLEHO DXI GHQ %UHQQVWRIIIDNWRU
UHDJLHUW %HL HLQHP .UDIWZHUN PLW HLQHP HOHNWULVFKHQ 1XW]XQJVJUDG YRQ   VWHLJW GHU
3()QH IU GLH DXVJHNRSSHOWH:lUPH YRQ FD  DXI IDVW  DQ ZHQQ HQWVSUHFKHQG GHU
$QQDKPHQDXV7DEHOOHGHU%UHQQVWRIIIDNWRUIU6WHLQNRKOHYRQDXIDQJHKREHQZLUG
OLQNH6HLWH$EE'DV([HUJLHYHUIDKUHQKLQJHJHQKDWHLQHQIODFKHUHQ.XUYHQYHUODXIXQG
YHUlQGHUWVLFKEH]JOLFKGHVJOHLFKHQ3()QHOHGLJOLFKYRQDXIUHFKWH6HLWH$EE


$EE9HUODXIGHV3()QHIU:lUPHDXVHLQHP6WHLQNRKOHNUDIWZHUNEHLHLQHP%UHQQVWRIIIDNWRUYRQ
REHQXQGXQWHQLQ$EKlQJLJNHLWYRPHOHNWULVFKHQ1XW]XQJVJUDGGHV.UDIWZHUNVIU]ZHL
XQWHUVFKLHGOLFKH%HUHFKQXQJVYHUIDKUHQ6WURPJXWVFKULIWLQ$QOHKQXQJDQ):7HLOOLQNVXQG
&DUQRW0HWKRGHLQ$QOHKQXQJDQ):7HLOUHFKWV4XHOOHLIHX

'DV&DUQRW9HUIDKUHQZLUGKLHULP9HUJOHLFK]X):7HLOOHLFKWYHUHLQIDFKHQGDQJHZHQGHW
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PEFne Steinkohle = 1,5
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
)UGLH$QZHQGEDUNHLWGHV9RUVFKODJVDXIGLHQHW]JHEXQGHQH:lUPHIROJWGDUDXV
x 'LH (LQIKUXQJ HLQHU HUZHLWHUWHQ )RUPHO IU GHQ 3()QH VROOWH DXI %DVLV HLQHU
VFKULWWZHLVHQ$QKHEXQJGHV)DNWRUV;&2lT HUIROJHQXP]X UDVFKH9HUlQGHUXQJHQ
EHLP3()]XYHUPHLGHQXQGHLQH5HDNWLRQGHU:lUPHQHW]EHWUHLEHU]XHUODXEHQ
x 'HQNEDUZlUHHVLP=XJHGHU$QKHEXQJYRQ;&2lT]XHLQHPEHVWLPPWHQ=HLWSXQNW
DXI GDV 6WURPYHUOXVW&DUQRW9HUIDKUHQ GHU ):  7HLO  ]X ZHFKVHOQ 'LHV
N|QQWHHLQHIUHLZLOOLJH(QWVFKHLGXQJGHU:lUPHEUDQFKHVHLQDEHUDXFKLQGHU(Q(9
YRUJHJHEHQZHUGHQ+LHUIULVWHLQDXVUHLFKHQGHU=HLWUDXP]XGHILQLHUHQXPGLH):
*XWDFKWHUHQWVSUHFKHQG]XVFKXOHQ
x 'HQNEDUZlUHHVGDUEHUKLQDXVDXFK3DXVFKDOZHUWH DXI%DVLVGHUDQJHSDVVWHQ
%UHQQVWRIIIDNWRUHQ XQG GHV ([HUJLHYHUIDKUHQV HLQ]XIKUHQ GLH IU W\SLVFKH
:lUPHHLQVSHLVHULQ:lUPHQHW]HYHUZHQGHWZHUGHQGUIHQ'HU3()ZUGHGDQQ
DXV GHQ PLW GHP $QWHLO GHU:lUPHHLQVSHLVXQJ JHZLFKWHWHQ (LQ]HO3() EHVWLPPW
'LH ]X HUKHEHQGHQ )DNWRUHQ PVVWHQ LQ HLQHP VHSDUDWHQ *XWDFKWHQ QRFK
TXDQWLIL]LHUWZHUGHQXQGN|QQWHQEHLVSLHOVZHLVHPLWGHP&DUQRWYHUIDKUHQHUUHFKQHW
ZHUGHQ+LHUGXUFK N|QQWH VLFK DXFKHLQ ]XVlW]OLFKHU ,PSXOV IU:lUPHHLQVSHLVXQJ
DXV HUQHXHUEDUHQ (QHUJLHQ HUJHEHQ $OWHUQDWLY ZlUH DEHU LPPHU DXFK HLQ
GHWDLOOLHUWHV5HFKHQYHUIDKUHQ]XOlVVLJ)UGLH%UHQQVWRIIH VROOWHQJUXQGVlW]OLFKGLH
)DNWRUHQQDFK$EVFKQLWW7DEHOOHYRUJHJHEHQVHLQ
 (LQEH]LHKXQJGHVHUQHXHUEDUHQ3ULPlUHQHUJLHDQWHLOV
1HEHQ GHU (LQEH]LHKXQJ GHV .OLPDIDNWRUV LVW HLQ ZHLWHUH 9RUVFKODJ GHU LQ >@ JHPDFKW
ZXUGH GLH (LQEH]LHKXQJ HLQHV KDQGHOEDUHQ HUQHXHUEDUHQ (QHUJLHDQWHLOV LQ GHQ QDFK
(QHUJLHHLQVSDUYHURUGQXQJ DQ]XVHW]HQGHQ 3ULPlUHQHUJLHIDNWRU 'LH LP IROJHQGHP
EHVFKULHEHQH 9RUJHKHQVZHLVH EDVLHUW DXI GLHVHQ 8QWHUVXFKXQJHQ 1DFK JOWLJHU (Q(9
HUIROJW GLH SULPlUHQHUJHWLVFKH %HZHUWXQJ IU GHQ QLFKW HUQHXHUEDUHQ 3ULPlUHQHUJLHDQWHLO
)U GLH DQWHLOLJH%HUFNVLFKWLJXQJ GHV KDQGHOEDUHQ HUQHXHUEDUHQ(QHUJLHDQWHLOV VSUHFKHQ
YRU DOOHP GLH %HJUHQ]WKHLW HLQLJHU HUQHXHUEDUHU (QHUJLHWUlJHU XQG .RVWHQDVSHNWH =XU
UHFKQHULVFKHQ(LQEH]LHKXQJN|QQWHHLQ$QUHFKQXQJVIDNWRU;((HLQJHIKUWZHUGHQ
ܳ௉ǡ௡௘௨ ൌ ܳா ή ௉݂ǡ௡௜௖௛௧௘௥௡௘௨௘௥௕௔௥ ൅ ܳா ή ܺாா ή ௉݂ǡ௘௥௡௘௨௘௥௕௔௥
'HU)DNWRU;OLHJW]ZLVFKHQXQGXQGVROOWHVRJHZlKOWZHUGHQGDVVHUGHP6WDWXVTXR
JHJHQEHUNHLQHVLJQLILNDQWHQbQGHUXQJHQGHU$QIRUGHUXQJHQDQGHQ%DXVWDQGDUGVWHOOW
'HU KDQGHOEDUH HUQHXHUEDUH $QWHLO GHU (QHUJLHWUlJHU ZLUG LQ 7DEHOOH  IU GLH
3ULPlUHQHUJLHIDNWRUHQQDFK(Q(9DXVJHZLHVHQ
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
7DEHOOH3ULPlUHQHUJLHIDNWRUHUQHXHUEDUXQGKDQGHOEDU
Energieträger 
Primärenergiefaktor 
insgesamt nicht  erneuerbarer Anteil 
erneuerbar  
und handelbar 
fossile Brennstoffe 
Heizöl EL 1,1 1,1 0,0 
Erdgas  1,1 1,1 0,0 
biogene Brennstoffe 
Biogas / Bioöl 1,5 0,5 1,0 
Holz 1,2 0,2 1,0 
Nah-/ 
Fernwärme  
aus KWK 
fossiler Brennstoff 0,7 0,7 0,0 
erneuerbarer Brennstoff 0,7 0,0 0,7 
aus Heizwerken 
fossiler Brennstoff 1,3 1,3 0,0 
erneuerbarer Brennstoff 1,3 0,1 1,2 
Strom 
allgemeiner 
Strommix 
ab 01.05.2014 2,8 2,4 0,4 
ab 01.01.2016 2,8 1,8 1,0 
  Verdrängungsstrommix 2,8 2,8 0,0 
Umweltenergie1 
Solarenergie 1,0 0,0 0,0 1,0 
Erdwärme 1,0 0,0 0,0 1,0 
Umgebungswärme 1,0 0,0 0,0 1,0 
1 Der erneuerbare und handelbare Primärenergiefaktor beträgt 0, wenn Bereitstellung und Nutzung innerhalb des Gebäudes erfolgt und damit für die 
Umweltenergie keine Energiekosten in Rechnung gestellt werden. Wird die Umweltenergie in ein Nah-/Fernwärmenetz eingespeist und damit handelbar, 
beträgt der erneuerbare handelbare Primärenergiefaktor 1,0. 
'LHVLFKHUJHEHQGHQ3ULPlUHQHUJLHIDNWRUHQGHU(QHUJLHWUlJHUPLWHLQHPHUQHXHUEDUHQ$QWHLO
;(( VLQG LQ7DEHOOHDQJHJHEHQ:HOFKHU:HUW IU;((DQJHVHW]WZLUGXQGREGLHVHUJJI
%UHQQVWRIIVSH]LILVFK]XGHILQLHUHQLVWPVVWHOHW]WHQGOLFKSROLWLVFKIHVWJHOHJWZHUGHQ,Q>@
ZLUGHLQ;((LQGHU*U|HQRUGQXQJYRQYRUJHVFKODJHQ
7DEHOOH3ULPlUHQHUJLHIDNWRUHQPLW$QWHLOHUQHXHUEDUHU(QHUJLH;((GHU(QHUJLHWUlJHU
Energieträger 
PEF Primärenergiefaktor mit Anteil erneuerbarer Energie XEE = 
XEE = 0 0,1 0,2 0,25 0,3 0,4 0,5 
Erdgas 1,1 1,10 1,10 1,10 1,10 1,10 1,10 
Heizöl 1,1 1,10 1,10 1,10 1,10 1,10 1,10 
Pellets 0,2 0,30 0,40 0,45 0,50 0,60 0,70 
Strom 1,8 1,90 2,00 2,05 2,10 2,20 2,30 
Fernwärme aus Heizwerk erneuerbarer Brennstoff 0,1 0,22 0,34 0,40 0,46 0,58 0,70 
Fernwärme aus KWK erneuerbarer Brennstoff 0,0 0,07 0,14 0,18 0,21 0,28 0,35 
 9DULDQWH(LQIKUXQJYRQ6RFNHOZHUWHQ
'DV 3UREOHP GHU QDFKODVVHQGHQ 6WHXHUXQJVZLUNXQJ GHU 3() EHL $QQlKHUXQJ DQ VHKU
QLHGULJH :HUWH NDQQ DOWHUQDWLY ]X GHU LQ .DSLWHO  EHVFKULHEHQHQ /|VXQJ HLQHV
ÄKDQGHOEDUHQ³(($QWHLOVDXFKEHU6RFNHOZHUWHDGUHVVLHUWZHUGHQ
)U VROFKH KDQGHOEDUHQ (QHUJLHWUlJHU GLH QLFKW  ZLH EHLVSLHOVZHLVH :lUPH DXV
GDFKLQWHJULHUWHU6RODUWKHUPLHDOV7HLOGHVHUULFKWHWHQ*HElXGHVXQGVHLQHU+DXVWHFKQLN]X
EHWUDFKWHQ VLQG LVW HV GHQNEDU HLQHQ 6RFNHOZHUW IU GHQ 3() HLQ]XIKUHQ 'LHVHU
6RFNHOZHUWVROOYHUPHLGHQGDVVGXUFKHLQHQÄ1XOOZHUW³*HElXGHRKQH3ULPlUHQHUJLHEHGDUI
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
P|JOLFKZHUGHQZDVXDDXFKIUGHQXQEHGDUIWHQ(QGNXQGHQVXJJHULHUWHVJlEHNHLQH
(QHUJLHNRVWHQ
%LRPDVVH YHUIJW EHU QLHGULJH 3()QH XQG ZHLVW RIWPDOV DXFK VHKU QLHGULJH 7+*
(PLVVLRQHQDXI/HW]WHUHVLQGDOOHUGLQJVXDGDYRQDEKlQJLJREHVVLFKXP5HVWVWRIIHRGHU
$QEDXELRPDVVHKDQGHOWVLHKH>@
'LH %HZHUWXQJ YRQ %LRPDVVH PLW HLQHP VHKU QLHGULJHQ 3ULPlUHQHUJLHIDNWRU LVW GDKHU
HLQHUVHLWV SODXVLEHO DQGHUHUVHLWV LVW GLH 9HUZHQGXQJ GHU .HQQ]DKO ÄQLFKWHUQHXHUEDUH
3ULPlUHQHUJLH³ ]% LP )DOO YRQ %LRPDVVH IU GLH HQHUJHWLVFKH %HZHUWXQJ YRQ*HElXGHQ
XQJHHLJQHW(VZUGHGDQQGHU(LQGUXFNHUZHFNWHLQPLW%LRPDVVHYHUVRUJWHV+DXVZUGH
ÄNHLQH (QHUJLH³ PHKU EHQ|WLJHQ ,Q HQHUJLHZLUWVFKDIWOLFKHQ 6]HQDULRVWXGLHQ ZLUG ]XGHP
GDUDXI KLQJHZLHVHQ GDVV %LRPDVVH DXFK XQG JHUDGH LQ DQGHUHQ (LQVDW]EHUHLFKHQ
HUIRUGHUOLFK LVW LQ GHQHQ QLFKWIRVVLOH %UHQQVWRIIH NDXP RGHU QXU VHKU DXIZlQGLJ ]XU
9HUIJXQJ VWHKHQ HWZD LQGXVWULHOOH 3UR]HVVZlUPH RGHU .UDIWVWRIIH IU GHQ /XIW XQG
*WHUYHUNHKU'DKHULVWHVGHQNEDUIU%LRPDVVHHLQHQ6RFNHOZHUWXQJOHLFK1XOO]XVHW]HQ
XQG GDPLW HLQHQ $QUHL] ]X VFKDIIHQ DXFK PLW %LRPDVVH YHUVRUJWH *HElXGH P|JOLFKVW
HIIL]LHQW]XEDXHQ%HLVSLHOVZHLVHN|QQWHGLHVHU:HUWEHLRGHU OLHJHQ'DPLWZUGH
GHQ R J JHQDQQWHQ 9RUWHLOHQ GHU %LRPDVVH 5HFKQXQJ JHWUDJHQ XQG WURW]GHP GLH
9HUZHQGXQJYRQ3ULPlUHQHUJLHDOV%HZHUWXQJVJU|HYRQ*HElXGHQHUODXEW
$XFKIU)HUQZlUPHN|QQWHQ6RFNHOZHUWHGHILQLHUWZHUGHQDEKlQJLJGDYRQREHVVLFKXP
HLQ:lUPHQHW]DXI%DVLVHUQHXHUEDUHURGHUQLFKWHUQHXHUEDUHU(QHUJLHWUlJHUKDQGHOW'LHVH
6RFNHOZHUWH N|QQWHQ ]XP %HLVSLHO DXI %DVLV GHU &DUQRW0HWKRGH NRQVHUYDWLY EHVWLPPW
ZHUGHQ 6RFNHOZHUWH VLQG IU )HUQZlUPH QXU VR ODQJH HUIRUGHUOLFK ZLH GLHVH PLW GHP
6WURPJXWVFKULIWYHUIDKUHQEHZHUWHWZLUG
 9DULDQWH'\QDPLVLHUWHU%XGJHWDQVDW]
(LQHOHW]WHKLHUYRUJHVWHOOWH9DULDQWHLVWGHU%XGJHWDQVDW]'HU%XGJHWDQVDW]GHQNWYRP=LHO
KHU HLQHU ODQJIULVWLJ QDFKKDOWLJHQ XQG GHNDUERQLVLHUWHQ (QHUJLHZHOW LP -DKU  'HU
$QVDW] ZXUGH XUVSUQJOLFK IU EHJUHQ]WH %LRPDVVH3RWHQ]LDOH HQWZLFNHOW Ä%LRPDVVH
%XGJHW³ >@1DFKGLHVHP$QVDW] LVWGHUQLFKWHUQHXHUEDUH3ULPlUHQHUJLHIDNWRU3()QH
]%  IU +RO] QXU QRFK DQZHQGEDU ELV ]XP (UUHLFKHQ HLQHV JHVDPWV\VWHPLVFK
QDFKKDOWLJHQ VSH]LILVFKHQ (QGHQHUJLHEXGJHWV SUR4XDGUDWPHWHU:RKQIOlFKH 'HU GDUEHU
KLQDXVJHKHQGH (QGHQHUJLHEHGDUI ZLUG PLW GHP K|KHUHQ JHVDPWHQ 3ULPlUHQHUJLHIDNWRU
3()JHV +RO]  EHZHUWHW 'LH +|KH GHV %XGJHW*UHQ]ZHUWHV ZLUG PLW +LOIH YRQ

bKQOLFKH]LHORULHQWLHUWH%XGJHWDQVlW]HILQGHQVLFKEHLVSLHOVZHLVHEHLPÄ&2%XGJHWDQVDW]³:%*8RGHU
LQGHU6FKZHL]XQWHUGHP%HJULIIGHUÄ:DWW*HVHOOVFKDIW³ZZZZDWWFK
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
3RWHQ]LDODEVFKlW]XQJHQ IHVWJHVHW]W ]% DXI %DVLV HLQHU 'LYLVLRQ GHV QDFKKDOWLJ
EHUHLWVWHOOEDUHQ %LRPDVVH3RWHQ]LDOV :LQG 393RWHQ]LDOV LQ 'HXWVFKODQG GXUFK GLH
*HVDPWZRKQIOlFKH'DV9HUIDKUHQN|QQWHZLHIROJWDXVVHKHQ
 %HVWLPPXQJGHUXPZHOWYHUWUlJOLFK]XU9HUIJXQJVWHKHQGHQ5(*3RWHQ]LDOH]%
DQ$QEDXIOlFKHIU+RO]XQG%LRPDVVH(LJQXQJVIOlFKHQIU:($39
 5XQWHUEUHFKHQGHU3RWHQ]LDOHVHNWRUDOXQGLQQHUKDOEGHV*HElXGHVHNWRUVDXI
$Q]DKOGHU*HElXGHE]Z:RKQIOlFKH:RKQHLQKHLWHQ(LQZRKQHULQ
'HXWVFKODQG
 )UHLJDEHHLQHVG\QDPLVFKDXVJHVWDOWHWHQ(QGHQHUJLHEXGJHWVDXIGHQGHU
QLHGULJHUH3()QHDQJHZHQGHWZHUGHQGDUI]%
=LHOEXGJHWN:KPDIU%HVWDQGXQGN:KPDIU1HXEDX
6WDUWEXGJHWN:KPDIU6DQLHUXQJXQGN:KPDIU1HXEDX
  GD]ZLVFKHQVFKULWWZHLVH$EVHQNXQJ]%LQ-DKUHV6FKULWWHQ
 $OOH(QGHQHUJLHEHGDUIHGLHEHUGDV%XGJHWKLQDXVJHKHQZHUGHQPLWGHPK|KHUHQ
3()JHVEHZHUWHW
,P (UJHEQLV HUKlOW PDQ IU HLQ *HElXGH PLW HLQHP EHVWLPPWHQ +HL]XQJVV\VWHP XQG
(QHUJLHWUlJHU3ULPlUHQHUJLHEHGDUIH43GLHDEKlQJLJYRP]XVHW]HQGHQ%XGJHWJUHQ]ZHUW
XQGYRQGHU4XDOLWlWGHU*HElXGHKOOH]ZLVFKHQGHQLQ$EEGDUJHVWHOOWHQPD[LPDOHQ
EODXH%DONHQ IU DXVVFKOLHOLFKH%HUHFKQXQJPLW 3()JHV XQGPLQLPDOHQ URWH %DONHQ IU
DXVVFKOLHOLFKH%HUHFKQXQJPLW3()QH3(%HGDUIHQOLHJHQ

$EE*HJHQEHUVWHOOXQJGHU3(%HGDUIHIUYHUVFKLHGHQH+HL]V\VWHPHQDFK(Q(9
D%HUHFKQXQJPLW3()JHVXQGE%HUHFKQXQJPLW3()QH>@

'LHKLHUEHLVSLHOKDIWYRUJHVFKODJHQHQ:HUWHIU1HXEDXXQG%HVWDQGVVDQLHUXQJVLQGDOVJUREH6FKlW]XQJ]XU
(LQKDOWXQJGHU/DQJIULVW]LHOH]XYHUVWHKHQXQGPVVWHQQRFKZLVVHQVFKDIWOLFKHYDOXLHUWZHUGHQ
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
'XUFK GLH (UZHLWHUXQJ GHV %XGJHWDQVDW]HV DXI DQGHUH LP *HElXGH HLQJHVHW]WH
(QHUJLHWUlJHU ZLUG JHZlKUOHLVWHW GDVV GLH HQGOLFK YHUIJEDUHQ )OlFKHQ XQG
5HVVRXUFHQSRWHQ]LDOH ]% EHL HUQHXHUEDUHP 6WURP IU VWURPEDVLHUWH +HL]XQJVV\VWHPH
RGHUEHL:lUPHOLHIHUXQJHQDXV.:.E]Z)HUQZlUPH6\VWHPHQ%HUFNVLFKWLJXQJILQGHQ
'HV:HLWHUHQZLUGHLQVWDUNHU,PSXOVLQ5LFKWXQJHQHUJLHHIIL]LHQWH*HElXGHKOOHJHVHW]WXQG
GLH9HU]DKQXQJYRQHUQHXHUEDUHQ(QHUJLHQXQG(QHUJLHHIIL]LHQ]DQJHUHJW
'XUFKHLQHJHVFKLFNWH:DKOGHV6WDUWEXGJHWV ]% LP6WDUWMDKUXQGDQVFKOLHHQGH
VFKULWWZHLVH+HUDEVHW]XQJ GHU*UHQ]ZHUWH LQ N:KPD IU GHQhEHUJDQJ YRQ 3()QH DXI
3()JHV OLHH VLFK GDV .RQ]HSW VR JHVWDOWHQ GDVV HV QLFKW ]X %UFKHQ NRPPW VRQGHUQ
NRPSDWLEHO ]XU GHU]HLWLJHQ $XVJHVWDOWXQJ GHU (Q(9 LVW ,Q $QOHKQXQJ DQ GLH
9RUJHKHQVZHLVH LQ GHU (Q(9 XQG LQ GHU HXURSlLVFKHQ (3%' N|QQWH GLH 1XW]XQJ YRQ
HUQHXHUEDUHQ(QHUJLHQGLHLPXQPLWWHOEDUHQ=XVDPPHQKDQJPLWGHP*HElXGHJHZRQQHQ
ZHUGHQ ]% 39 RGHU :LQGVWURP RGHU 6RODUWKHUPLH YRP HLJHQHQ 'DFK YRQ GHU
%XGJHWLHUXQJDXVJHQRPPHQZHUGHQ
:lKUHQGGDV%XGJHWYHUIDKUHQEH]RJHQDXI%LRPDVVHDXVHLQHU'LVNXVVLRQEHUEHJUHQ]WH
QDWLRQDOH9HUIJEDUNHLWE]Z1XW]XQJVNRQNXUUHQ]EHJUQGHWOLHJWNDQQDOOHUGLQJVGLH)UDJH
DXIJHZRUIHQZHUGHQ RE HLQ%XGJHW LQ JOHLFKHU:HLVH IU SRWHQ]LDOVHLWLJ GHXWOLFKZHQLJHU
EHJUHQ]WH 6RODUHQHUJLH XQG :LQGHQHUJLH EHUWUDJHQ ZHUGHQ VROOWH .RVWHQ3RWHQ]LDO
.XUYHQIUGLHVHHUQHXHUEDUHQ(QHUJLHQYHUODXIHQGHXWOLFKZHQLJHUHLQGHXWLJEHLVSLHOVZHLVH
N|QQHQ DXHUGHXWVFKH 3RWHQ]LDOH GLH YHUIJEDUHQ %XGJHWV GHXWOLFK DQKHEHQ $XFK GLH
)UDJH GHU JHJHQVHLWLJHQ 9HUUHFKQXQJ GHU YHUIJEDUHQ %XGJHWV IU XQWHUVFKLHGOLFKH
(QHUJLHWUlJHULVWPLWJHZLVVHQ8QVLFKHUKHLWHQEHKDIWHW
'HU $QVDW] HLQHV GLVNUHWHQ :HUWHV DE GHP VLFK GLH *HElXGHEHZHUWXQJ VWXIHQDUWLJ
YHUlQGHUW HUVFKZHUW ]XGHP HLQH 9HUJOHLFKEDUNHLW GHU *HElXGH 'LH XQWHUVFKLHGOLFKH
%HKDQGOXQJHLQHV(QHUJLHWUlJHUVLQ$EKlQJLJNHLWYRP*HElXGHLQGHPHUHLQJHVHW]WZLUG
ZUGHHLQHQHUKHEOLFKHQ(UOlXWHUXQJVEHGDUIQDFKVLFK]LHKHQ
 'LVNXVVLRQ
'LHREHQGDUJHVWHOOWHQ9DULDQWHQVLQG]7DOWHUQDWLY]XHLQDQGHU%HLHLQHU$EZlJXQJGHU
9RUXQG1DFKWHLOHVLQG]XPHLQHQ$VSHNWHGHU=LHONRPSDWLELOLWlWXQGhEHUHLQVWLPPXQJPLW
GHU*HElXGHVWUDWHJLH]XEHUFNVLFKWLJHQDQGHUHUVHLWVVLQG3ODQEDUNHLW5LFKWXQJVVLFKHUKHLW
XQG0DFKEDUNHLWHLQHU8PVHW]XQJLQGHU(Q(9PLW]XGHQNHQ
9RU GHP +LQWHUJUXQG HLQHU NXU]IULVWLJHQ bQGHUXQJ N|QQWHQ IROJHQGH 9RUVFKOlJH VLQQYROO
PLWHLQDQGHUNRPELQLHUWZHUGHQ
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
x (LQIKUXQJ GHV HUZHLWHUWHQ 3()QH PLW HLQHP ] % LQ ]ZHLMlKULJHP 5K\WKPXV
DQJHSDVVWHQ ;&2lT GDGXUFK EOHLEHQ GLH )DNWRUHQ IU 6WURP XQG (UGJDV HWZD
NRQVWDQW
x $QZHQGXQJGHVHUZHLWHUWHQ3()QHDXFKDXI:lUPHDXV:lUPHQHW]HQ
x *JI8PVWHOOXQJGHV%HUHFKQXQJVYHUIDKUHQVIU:lUPHQHW]HYRQ):7HLODXI
7HLO
x *JI (UDUEHLWXQJ YRQ 3DXVFKDOIDNWRUHQ IU (QHUJLHWUlJHU GLH LQ :lUPHQHW]H
HLQVSHLVHQ
x 'HILQLWLRQHLQHV6RFNHOZHUWHVIUGHQ3()QHLQVJHVDPW
1DFK ,QWHJUDWLRQ GHU EHVFKULHEHQHQ NXU]IULVWLJHQ bQGHUXQJHQ VROOWH LQ HLQHP QlFKVWHQ
6FKULWW VSlWHVWHQV QDFK (UUHLFKHQ GHU  ((6WURPDXVEDX]LHOH GDV 6\VWHP GHU
3ULPlUHQHUJLHIDNWRUHQZHLWHU HQWZLFNHOW XQGDXI HLQH YRQHUQHXHUEDUHQ(QHUJLHQJHSUlJWH
(QHUJLHPDWUL[ DEJHVWLPPW ZHUGHQ 'DEHL VLQG GHU QLFKW HUQHXHUEDUH XQG GHU KDQGHOEDUH
HUQHXHUEDUH $QWHLO GHU 3ULPlUHQHUJLH GLH .OLPDUHOHYDQ] GLH .RVWHQ GLH 1DFKKDOWLJNHLW
VRZLH$VSHNWHGHU6\VWHPGLHQOLFKNHLWXQG6\VWHPNRPSDWLELOLWlW]XEHUFNVLFKWLJHQ
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
 $XVZLUNXQJHQGHV9RUVFKODJVDXIGHQ*HElXGHEHUHLFK
'LH$XVZLUNXQJHQGHU YRUJHVFKODJHQHQ%HZHUWXQJDXIGLH.HQQZHUWHZHUGHQEHLVSLHOKDIW
IU YHUVFKLHGHQH $QODJHQV\VWHPH DQKDQG HLQHV0XVWHUJHElXGHV 1HXEDX DXIJH]HLJW 'LH
%HWUDFKWXQJHQ HUIROJHQ IU GLH $QODJHQYDULDQWHQ MHZHLOV EHL HLQKHLWOLFKHP EDXOLFKHP
:lUPHVFKXW]XQWHUDNWXHOOHPXQGHLQHPP|JOLFKHQ]XNQIWLJHQ$QIRUGHUXQJVQLYHDX
7DEHOOH%DXOLFKHU:lUPHVFKXW]XQGSULPlUHQHUJHWLVFKH$QIRUGHUXQJGHU9DULDQWHQ
Variante Baulicher Wärmeschutz Anforderung an Primärenergiebedarf 
a) Einhaltung der baulichen Mindest-anforderungen der EnEV ab 01.01.2016 ܪ்
ᇱ ൌ ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  ௣ǡ௭௨௟¡௦௦௜௚ ൌ Ͳǡ͹ͷ ή ݍ௣ǡோ௘௙௘௥௘௡௭ 
b) typischer baulicher Wärmeschutz ܪ்ᇱ ൌ Ͳǡͺͷ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  ௣ǡ௭௨௟¡௦௦௜௚ ൌ Ͳǡ͹ͷ ή ݍ௣ǡோ௘௙௘௥௘௡௭ 
c) mögliches Anforderungsniveau bei Fortschreibung der EnEV ܪ்
ᇱ ൌ Ͳǡ͹Ͳ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  ௣ǡ௭௨௟¡௦௦௜௚ ൌ Ͳǡͷͷ ή ݍ௣ǡோ௘௙௘௥௘௡௭ 

'LH MHZHLOLJHQ (QGHQHUJLH XQG +LOIVHQHUJLHEHGDUIH EDVLHUHQ DXI GHQ %HUHFKQXQJHQ LP
1HXEDXNRPSDVV >@ 'LH (UJHEQLVVH EHL HLQHU VFKULWWZHLVHQ (UK|KXQJ GHV
*HZLFKWXQJVIDNWRUVIU&2bTXLYDOHQWHHQWKlOW7DEHOOH)U6WURPLVWMHZHLOVGHUMlKUOLFKH
0LVFKIDNWRU IU GLH -DKUHELV HQWVSUHFKHQG;&2lT ELV;&2lT  YJO
7DEHOOHXQWHUVWHOOW
'LH)DUEVFKDWWLHUXQJHQLQGHU7DEHOOHJHEHQDQREGLHMHZHLOLJHQ3ULPlUHQHUJLH*UHQ]ZHUWH
IUGDVÄ5HIHUHQ]JHElXGH(QHUJLHWUlJHU(UGJDV³YRQGHQ+HL]XQJVWHFKQRORJLHQHLQJHKDOWHQ
ZHUGHQN|QQHQJUQRGHUQLFKWURW
)UGHQ3HOOHWNHVVHOZLUGGHU.HQQZHUW MHZHLOV]XVlW]OLFKXQWHU$QVDW]HLQHV6RFNHOZHUWHV
YRQ ;&2lT  DQJHJHEHQ 0LW HLQHP 6RFNHOZHUW IU %LRPDVVH YRQ  ZlUH HLQ
YHUVFKlUIWHV$QIRUGHUXQJVQLYHDXHQWVSUHFKHQG9DULDQWHFQRFKHLQJHKDOWHQ
 
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
7DEHOOH3ULPlUHQHUJLHEHGDUIQDFK(Q(9%DXYRUKDEHQDEXQG0LVFKZHUWEHLVFKULWWZHLVHU
(UK|KXQJGHU*HZLFKWXQJVIDNWRUHQ;&2lT
Anlage 
End-
energie- 
bedarf 
Hilfs-
energie- 
bedarf 
Primärenergiebedarf 
EnEV ab 
01.01.2016 
gewichteter Mittelwert PE/CO2-Äquivalent bei 
schrittweiser Einführung XCO2äq = 
0,0 0,1 0,2 0,3 0,4 0,5 
kWh/m²a kWh/m²a kWh/m²a kWh/m²a kWh/m²a kWh/m²a kWh/m²a kWh/m²a 
a) Einhaltung der baulichen Mindestanforderungen der EnEV: ܪ்ᇱ ൌ ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  
Referenzgebäude: Energieträger Erdgas x 0,75 53,4 3,4 48,6 50,2 50,1 49,9 49,8 49,6 
Gas-BW-Gerät / solare HeizU + solare TWE  48,2 2,1 56,9 58,7 58,6 58,5 58,3 58,2 
Öl-BW-Gerät / solare HeizU + solare TWE  48,2 2,1 56,9 61,1 62,4 63,8 65,1 66,4 
Luft-Wasser-EWP + Speicher  20,2 2,4 40,7 44,1 43,0 41,8 40,3 38,4 
Pelletkessel + Speicher  86,4 3,6 23,7 11,3 11,1 10,9 10,7 10,4 
Pelletkessel mit Sockelwert XCO2äq = 0,40 86,4 3,6 23,7 41,5 41,3 41,2 40,9 40,6 
b) typischer baulicher Wärmeschutz: ܪ்ᇱ ൌ Ͳǡͺͷ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  
Referenzgebäude: Energieträger Erdgas x 0,75 53,4 3,4 48,6 50,2 50,1 49,9 49,8 49,6 
Gas-BW-Gerät / solare HeizU + solare TWE  40,6 2,1 48,3 49,9 49,8 49,7 49,5 49,4 
Öl-BW-Gerät / solare HeizU + solare TWE  40,6 2,1 48,3 51,9 53,0 54,1 55,2 56,2 
Luft-Wasser-EWP + Speicher  17,5 2,4 35,9 38,9 37,9 36,9 35,5 33,9 
Pelletkessel + Speicher  75,0 3,6 21,4 10,7 10,5 10,4 10,1 9,8 
Pelletkessel mit Sockelwert XCO2äq = 0,40 75,0 3,6 21,4 37,0 36,8 36,6 36,4 36,1 
c) mögliches Anforderungsniveau bei Fortschreibung der EnEV: ܪ்ᇱ ൌ Ͳǡ͹Ͳ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ  
Referenzgebäude: Energieträger Erdgas x 0,55 53,4 3,4 35,6 36,8 36,7 36,6 36,5 36,3 
Gas-BW-Gerät / solare HeizU + solare TWE  35,0 2,0 42,1 43,5 43,4 43,3 43,1 43,0 
Öl-BW-Gerät / solare HeizU + solare TWE  35,0 2,0 42,1 45,2 46,2 47,1 48,0 48,9 
Luft-Wasser-EWP + Speicher  15,5 2,4 32,4 35,1 34,2 33,3 32,0 30,6 
Pelletkessel + Speicher  66,8 3,6 19,8 10,3 10,1 9,9 9,7 9,4 
Pelletkessel mit Sockelwert XCO2äq = 0,40 66,8 3,6 19,8 33,7 33,5 33,3 33,1 32,8 
 
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
%HLGHU(LQIKUXQJHLQHV*HZLFKWXQJVIDNWRUVYRQ;&2lT XQGXQWHU9HUZHQGXQJGHU
.HQQZHUWHIU6WURP0LVFKIDNWRU6WURP;&2lT HUJHEHQVLFKGLHLQ7DEHOOH
DQJHJHEHQ.HQQZHUWHGHU$QODJHQYDULDQWHQ
7DEHOOH3ULPlUHQHUJLHEHGDUIDNWXHOOXQGPLW*HZLFKWXQJVIDNWRU; PLWDOOJ6WURPPL[
Anlage 
Endenergie- 
bedarf 
Hilfsenergie- 
bedarf 
Primärenergie-
bedarf 
gewichteter 
Mittelwert mit  
Strom Basis 
2014 
EnEV ab 
01.01.2016 XCO2äq = 0,5 
kWh/m²a kWh/m²a kWh/m²a kWh/m²a 
a) Einhaltung der baulichen Mindestanforderungen der EnEV: ܪ்ᇱ ൌ ܪ்ǡோ௘௙௘௥௘௡௭ᇱ    
Referenzgebäude: Energieträger Erdgas x 0,75 53,4 3,4 48,6 51,4 
Gas-BW-Gerät / solare HeizU + solare TWE  48,2 2,1 56,9 59,7 
Öl-BW-Gerät / solare HeizU + solare TWE  48,2 2,1 56,9 67,9 
Luft-Wasser-EWP + Speicher  20,2 2,4 40,7 55,0 
Pelletkessel + Speicher  86,4 3,6 23,7 13,0 
Pelletkessel mit Sockelwert XCO2äq = 0,40 86,4 3,6 23,7 43,2 
b) typischer baulicher Wärmeschutz: ܪ்ᇱ ൌ Ͳǡͺͷ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ    
Referenzgebäude: Energieträger Erdgas x 0,75 53,4 3,4 48,6 51,4 
Gas-BW-Gerät / solare HeizU + solare TWE  40,6 2,1 48,3 50,9 
Öl-BW-Gerät / solare HeizU + solare TWE  40,6 2,1 48,3 57,8 
Luft-Wasser-EWP + Speicher  17,5 2,4 35,9 48,4 
Pelletkessel + Speicher  75,0 3,6 21,4 12,4 
Pelletkessel mit Sockelwert XCO2äq = 0,40 75,0 3,6 21,4 38,7 
c) mögliches Anforderungsniveau bei Fortschreibung der EnEV: ܪ்ᇱ ൌ Ͳǡ͹Ͳ ή ܪ்ǡோ௘௙௘௥௘௡௭ᇱ    
Referenzgebäude: Energieträger Erdgas x 0,55 53,4 3,4 35,6 37,7 
Gas-BW-Gerät / solare HeizU + solare TWE  35,0 2,0 42,1 44,5 
Öl-BW-Gerät / solare HeizU + solare TWE  35,0 2,0 42,1 50,4 
Luft-Wasser-EWP + Speicher  15,5 2,4 32,4 43,7 
Pelletkessel + Speicher  66,8 3,6 19,8 12,0 
Pelletkessel mit Sockelwert XCO2äq = 0,40 66,8 3,6 19,8 35,4 


'LH:HUWHIUVLQGQDFK,,1$6>@GLHOHW]WHQJHVLFKHUWHQ:HUWHZHOFKHDXIUHDOHQ'DWHQEDVLHUHQ
'LH:HUWHIUXQGVLQGSURJQRVWL]LHUW
:HLWHUHQWZLFNOXQJ3ULPlUHQHUJLHIDNWRUHQL7*LIHX:XSSHUWDO,QVWLWXW
  
 /LWHUDWXUYHU]HLFKQLV

>@ %XQGHVUHJLHUXQJ(QHUJLHNRQ]HSWIUHLQHXPZHOWVFKRQHQGH]XYHUOlVVLJHXQG
EH]DKOEDUH(QHUJLHYHUVRUJXQJ6HSWHPEHU
KWWSVZZZEXQGHVUHJLHUXQJGH&RQWHQW$UFKLY'($UFKLYB$QODJHQHQHUJL
HNRQ]HSWILQDOSGI"BBEORE SXEOLFDWLRQ)LOH	Y 
>@ %XQGHVUHJLHUXQJ0RQLWRULQJ%HULFKW0lU]
KWWSVZZZEPZLGH%0:L5HGDNWLRQ3')3XEOLNDWLRQHQ]ZHLWHUPRQLWRULQJEHULFKW
HQHUJLHGHU]XNXQIWSURSHUW\ SGIEHUHLFK EPZLVSUDFKH GHUZE WUXHSGI
>@ (Q(99HURUGQXQJEHUHQHUJLHVSDUHQGHQ:lUPHVFKXW]XQGHQHUJLHVSDUHQGH
$QODJHQWHFKQLNEHL*HElXGHQ]XOHW]WJHlQGHUWGXUFK9HURUGQXQJ]XUbQGHUXQJGHU
(QHUJLHHLQVSDUYHURUGQXQJYRP0DL
>@ 5,&+7/,1,((8'(6(8523b,6&+(13$5/$0(17681''(65$7(6
YRP0DLEHUGLH*HVDPWHQHUJLHHIIL]LHQ]YRQ*HElXGHQ1HXIDVVXQJ
KWWSHXUOH[HXURSDHXOHJDO
FRQWHQW'(7;73')"XUL &(/(;/	TLG 	IURP '(/DVW
DFFHVV
>@ *HVHW]]XU)|UGHUXQJ(UQHXHUEDUHU(QHUJLHQLP:lUPHEHUHLFK(UQHXHUEDUH
(QHUJLHQ:lUPHJHVHW]((:lUPH*LQGHUVHLW0DLJHOWHQGHQ)DVVXQJ
>@ %'(:(UQHXHUEDUH(QHUJLHQXQGGDV((*=DKOHQ)DNWHQ*UDILNHQ
)ROLHQVDW]]XU(QHUJLH,QIR%'(:%XQGHVYHUEDQGGHU(QHUJLHXQG:DVVHUZLUWVFKDIW
H9ZZZEGHZGHLQWHUQHWQVILG'(B(UQHXHUEDUH(QHUJLHQ
>@ 6FKZHU'+DQNH7/XKPDQQ+-.RQVLVWHQ]XQG$XVVDJHIlKLJNHLWGHU
3ULPlUHQHUJLH)DNWRUHQIU(QGHQHUJLHWUlJHULP5DKPHQGHU(Q(9 
'LVNXVVLRQVSDSLHU:XSSHUWDO:XSSHUWDO,QVWIU.OLPD8PZHOW(QHUJLHKWWSQEQ
UHVROYLQJGHXUQQEQGHEV]ZXSRSXV
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